Saber-sheath trachea is an uncommon cause of tracheal stenosis caused by intrinsic changes to the structure of the trachea. We present a patient in whom the condition was undiagnosed preoperatively.
CASE HISTORY
A 52-year-old man presented for embolectomy of a thrombosed femoral-popliteal artery bypass graft with a critically ischaemic lower limb. His previous medical history was otherwise unremarkable and he was taking no medication. He had given up smoking some months prior to admission. His chest sounded clear on auscultation. Routine preoperative blood tests and electrocardiogram were normal and a recent chest radiograph had been reported as being normal.
After pre-oxygenation and intravenous induction of anaesthesia with thiopentone and suxamethonium, laryngoscopy revealed a full view of the vocal cords (Cormack and Lehane grade 1). Some resistance to intubation of the trachea was felt, and although a size 8.0 mm cuffed oral endotracheal tube was seen to pass between the vocal cords, ventilation of the lungs was not possible. The trachea was extubated and a 7.0 mm cuffed tube was passed. Again resistance was felt, estimated to be 3 cm below the cords, but the trachea was intubated, ventilation of the lungs was achieved and anaesthesia continued.
Detailed review of the patient's case notes showed that resistance to tracheal intubation had been noted previously, although there had been no recorded problem with ventilation of the lungs. A respiratory physician had examined the patient but no abnormality had been identified. There was an isolated comment in a previous admission that the patient had appeared 'wheezy' on exertion despite an unremarkable clinical examination of the chest.
While the patient was under anaesthesia an ENT opinion was requested. Rigid bronchoscopy showed an apparent stenosis 2 cm in length, narrowed to 1.2 cm with normal mucosa, confirmed by biopsy. The patient made an uneventful recovery from anaesthesia.
A CT scan of the chest later showed that the trachea was narrowed in the lateral plane and widened in the anteroposterior diameter ( Figure 1 ) from 2 cm above the suprasternal notch to the carina. This appearance was consistent with "saber-sheath trachea". Retrospective radiological review suggested that there was indeed evidence of tracheal stenosis on the original chest X-ray ( Figure 2 ).
DISCUSSION
Obstruction of a double-lumen endotracheal tube by a saber-sheath trachea has been reported 1 . There has not been any report of obstruction to intubation in this condition.
Saber-sheath trachea is a term used to refer to a trachea that is U shaped, normally with dense calcification of the tracheal rings and narrowing of the anterior arch. The coronal diameter of the intrathoracic section is 50% or less than that of the sagittal diameter. The deformity extends the entire length of the intrathoracic trachea and abruptly widens at the thoracic inlet. Radiological studies 2 have shown that during forced expiration in these patients the trachea narrows even further, thereby decreasing the cross-sectional area: this may help to explain the isolated observation that our patient appeared to be dyspnoeic on exertion despite his chest being clinically normal. Saber-sheath trachea is almost always associated with chronic obstructive pulmonary disease.
A study of patients with saber-sheath trachea 3 found that all the patients studied were over the age of 50 years. Eight of 11 patients had markedly reduced forced expiratory volume in one second (FEV 1 ) and peak expiratory flow rate, and reduction of vital capacity. These patients had a mean tracheal diameter of 1.05 cm in the coronal plane (range 0.7 to 1.3 cm) compared to a normal coronal diameter of 1.9 to 2.1 cm, and a mean sagittal diameter of 2.35 cm (normal 1.9 to 2.1 cm). A larger study 4 compared a group of 60 patients with saber-sheath trachea with 60 controls. Tracheal diameters were altered in the saber-sheath group, the mean coronal diameter being 1.2 cm compared with 1.97 cm in the control group; and the mean sagittal diameter 2.58 cm compared with 2.25 cm in the controls. The saber-sheath trachea group had a greater level of both clinical and radiological chronic obstructive pulmonary disease and 98% smoked compared with 65% of the control group.
The mechanism for the production of the abnormal shape of the trachea has been postulated 4 to be tracheal injury from chronic coughing leading to calcification of the tracheal rings. This process holds the trachea in an abnormal configuration, generated by abnormal intrathoracic pressures during respiration.
In post mortem studies there is no evidence of tracheomalacia and the trachea tends to be rigid and fixed. During valsalva an increased intraluminal pressure is matched by an increase in extratracheal pressure 4 . In some patients with obstructive airways disease, chronic bronchitis is followed by mucosal and cartilaginous degeneration, vascularization and ossification 5 . It is postulated that trapped gas may restrict the potential side-to-side dimension of the para- tracheal mediastinum, forcing the trachea to be remoulded into the saber-sheath configuration.
Wallace and Chung 5 described a case of undiagnosed saber-sheath trachea. This case was atypical, because the trachea was enlarged. When the patient's trachea was intubated there was a persistent gas leak around the cuff. The endotracheal tube was exchanged for another, but the cuff was found to be intact and the gas leak persisted. Anaesthesia was abandoned to allow investigation of the patient's airway.
Asai 6 suggested that the chronic changes in the trachea might render it fragile. This means that there is a theoretical risk of tracheal damage at intubation: he reports avoidance of endotracheal intubation in a patient known to have a saber-sheath trachea for that reason. There have been no reports of tracheal injury occurring due to this condition, indeed our patient had been intubated on three occasions and had undergone bronchoscopy without evidence of tracheal injury.
Our patient had no symptoms of chronic obstructive pulmonary disease apart from an isolated observation of shortness of breath on a single occasion. There was no radiological evidence to suggest that the patient suffered from COPD, but he had been a long-term smoker and was therefore unlikely to have normal lungs. There was evidence of tracheal stenosis on the chest radiograph. Our case highlights the importance of thoroughly investigating all patients with suspected tracheal obstruction.
Having been presented with a patient where ventilation initially proved to be impossible, we were fortunate that, due to the nature of the pathology, reinsertion of a smaller endotracheal tube solved the problem. Had reintubation been unsuccessful, then we would have instituted a failed intubation drill. Other methods of anaesthesia, particularly regional techniques, could then have been considered. Saber-sheath trachea is a little-known abnormality, which may often be undiagnosed. The condition is an important cause of tracheal obstruction that can usually be managed in a straightforward manner.
